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(54) AUTOMATIC MACRO-APPEARANCE INSPECTING DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an automatic 
macro-appearance inspecting device capable of performing 
macro appearance inspection of a wafer precisely in a short 
time, and can be manufactured at a low cost. 

SOLUTION: This inspecting device comprises a stage 12 for ui^^fe^^^^ 



mounting a wafer 1 3, a plurality of image detecting units 
U11. U12,..., U44 arranged so as to cover the entire area of 
the wafer 1 3 and facing the stage 1 2. Each of the image 
detecting unit Uy (i=1-4, j=1-4) has a viewing angle 
corresponding to a section of the wafer 1 3 facing the 
detecting unit UiJ and outputs a signal for displaying an 
image of the section. A processing means 2 performs 
appearance determination for each of the sections of the 
wafer 13 in parallel based on the image signal outputted 




from each of the image detecting unit Uij. 
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* NOTICES * 

JFO and NCIPX are no^ responsible for any 
damages caused by the use o£ this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 

[Claim(s)] 

[Claim 1] The stage in which a wafer is laid, and the above-mentioned stage are countered, and it has 
two or more image detection units put in order and arranged so that the whole region of the above- 
mentioned wafer might be covered. Each above-mentioned image detection unit The area where the 
detection unit in the above-mentioned wafer counters, respectively is put into a visual field. Automatic 
macro visual-inspection equipment characterized by having a processing means to perform the 
appearance judging for every area of the above-mentioned wafer to juxtaposition, based on the picture 
signal which outputted the signal showing the image of the area and each above-mentioned image 
detection unit outputted. 

[Claim 2] In automatic macro visual-inspection equipment according to claim 1 the above-mentioned 
stage Are pivotable around the medial axis perpendicular to the wafer installation side of this stage, and 
the cage hula or v notch showing bearing of the above-mentioned wafer is detected based on the output 
signal of the above-mentioned image detection unit. Automatic macro visual-inspection equipment 
characterized by having a direction adjustment means of a wafer to rotate the above-mentioned stage 
around the above-mentioned medial axis so that bearing of the above-mentioned wafer may be doubled 
to the array direction of the above-mentioned image detection unit. 

[Claim 3] Automatic macro visual-inspection equipment characterized by having a wafer location 
recognition means to ask for the location in the above-mentioned wafer installation side of the above- 
mentioned wafer, based on the output signal of the above-mentioned image detection irnit in automatic 
macro visual-inspection equipment according to claim 1 or 2. 

[Claim 4] It is automatic macro visual-inspection equipment which creates the shot image with which 
the above-mentioned processing means serves as common criteria in each area of die above-mentioned 
wafer based on the output signal of two or more image detection units in claim 1 thru/or the automatic 
macro visual-inspection equipment of any one publication . of three, and is characterized by to compare 
this shot image with the image in each area which each image detection imit outputted, respectively. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the equipment which conducts macro visual inspection 
of a semi-conductor wafer automatically in more detail about automatic macro visual-inspection 
equipment. 
[0002] 

[Description of the Prior Art] After performing the phot lithography processes and etching process of a 
semi-conductor production process, macro visual inspection which inspects the pattem condition of a 
wafer, for example, the existence of an irregular color or a blemish etc., while looking at the 
comparatively big field in a wafer is conducted. According to macro visual inspection, as compared with 
micro inspection which inspects the details of a pattem using a metaloscope, a defective detection ratio 
can be raised and inspection time amovmt can be shortened. 

[0003] Generally, alfliough [ the macro visual inspection of a wafer ] an operator carries out visually, an 
operator's skill level, dispersion of the time limits/maintenance check by condition, the fall of the 
throughput by the lack of an operator, etc, pose a problem. Moreover, since an operator treats a wafer, a 
wafer is polluted, and there is also a problem that the yield falls. 

[0004] Then, what observes the wafer whole region to coincidence by one area sensor, and the thing 
which puts some wafers into a visual field by one area sensor, scans a wafer fi-ont face, and was made to 
inspect the wafer whole region are proposed as equipment which conducts macro visual inspection 
automatically. However, in the former, since resolution is low, there is a problem that inspection 
precision becomes low. Moreover, in order to process collectively what has big image data size, the 
amoimt of image processings increases, and it takes inspection time amoimt for a long time. Since 
resolution goes up by the latter, inspection precision increases by it, but since a scan time is needed, it 
takes inspection time amount for a long time. 

[0005] Moreover, the field which extends in the one direction in a wafer using a line sensor (it has the 
solid state image sensor by which two or more arrays were carried out in an one direction) is put into a 
visual field, and the equipment which scans a wafer fi-ont face in the perpendicular direction to the 
direction, and was made to inspect the wafer whole region is also proposed. However, since a scan time 
is needed also in this case, there is a problem of taking inspection time amount for a long time. And 
since the device to which the X-Y stage in which the wafer was laid is moved with high degree of 
accuracy is needed, equipment becomes expensive. 

[0006] These problems will become more serious if the diameter of a wafer tums into a diameter of 
macrostomia like SOOnun. 

[0007] Then, the purpose of this invention is accurate, can conduct macro visual inspection of a wafer in 
a short time, and is to offer the automatic macro visual-inspection equpment which can moreover be 
constituted cheaply. 
[0008] 

[Means for Solving the Problem] In order to attain the above-mentioned purpose, the automatic macro 
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visual-inspection equipment of this invention The stage in which a wafer is laid, and the above- 
mentioned stage are countered, and it has two or more image detection units put in order and arranged so 
that the whole region of the above-mentioned wafer might be covered. Each above-mentioned image 
detection unit The area where the detection unit in the above-mentioned wafer counters, respectively is 
put into a visual field. It is characterized by having a processing means to perform the appearance 
judging for every area of the above-mentioned wafer to juxtaposition, based on the picture signal which 
outputted the signal showing the image of the area and each above-mentioned image detection unit 
outputted. 

[0009] The signal with which each image detection unit expresses with the automatic macro visual- 
inspection equipment of this invention the image of the area where that detection unit in the above- 
mentioned wafer counters, respectively when a wafer is laid in a stage is outputted. And a processing 
means performs the appearance judging for every area of the above-mentioned wafer to juxtaposition 
based on the picture signal which each image detection unit outputted. 

[0010] Thus, since two or more image detection xmits output the signal showing the image of the area 
where the detection xmit in the above-mentioned wafer counters, respectively, as compared with the case 
where it observes to coincidence, resolution goes up the wafer whole region by one area sensor, and 
inspection precision increases. 

[001 1] Moreover, inspection time amount is shortened as compared with the case where it observes the 
wafer whole region to coincidence by one area sensor when a processing means performs the 
appearance judging for every area of the above-mentioned wafer to juxtaposition since the image data 
size about each area is small as compared with the image data size of the wafer whole region. Moreover, 
since the image of the wafer whole region is obtained by two or more image detection units put in order 
and arranged at coincidence so that the whole region of a wafer may be covered, it is not necessary to 
scan. Therefore, inspection time amount is shortened as compared with the case where it scans. 
[0012] Moreover, since it is not necessary to scan, it is not necessary to establish the device to which the 
stage in which the wafer was laid is moved with high degree of accuracy, and this automatic macro 
visual-inspection equipment is simple, and is constituted cheaply. 

[0013] With the automatic macro visual-inspection equipment of 1 operation gestalt, the above- 
mentioned stage Are pivotable around the medial axis perpendicular to the wafer installation side of this 
stage, and the cage hula or v notch showing bearing of the above-mentioned wafer is detected based on 
the output signal of the above-mentioned image detection unit. It is characterized by having a direction 
adjustment means of a wafer to rotate the above-mentioned stage around the above-mentioned medial 
axis so that bearing of the above-mentioned wafer may be doubled to the array direction of the above- 
mentioned image detection unit. 

[0014] Since the direction of the pattern with which bearing of the wafer was formed in the wafer front 
face to the array direction of an image detection unit as it is random also becomes random when a wafer 
is carried in on a stage, if it remains as it is, macro visual inspection is not easy, here — its attention 
should be paid — generally in a semi-conductor production process, the pattem formed in a wafer front 
face is the point of being repeatedly arranged in the fixed direction which intersects perpendicularly 
mutually on the basis of the cage hula (orientation flat) or v notch of a wafer periphery. With this 
automatic macro visual-inspection equipment, the direction adjustment means of a wafer detects the 
cage hula or v notch showing bearing of a wafer, and it rotates a stage arovmd a medial axis 
perpendicular to a wafer installation side (the direction of theta) so that bearing of the above-mentioned 
wafer may be doubled to the array direction of an image detection unit. Therefore, the array direction of 
an image detection xmit and the array direction of the pattem of the above-mentioned wafer can be made 
to correspond. When it is made such, macro visual inspection becomes easy. And since the direction 
adjustment means of a wafer performs adjustment of such a direction of a wafer based on the output 
signal of an image detection unit, it does not need to establish the special device for detecting bearing of 
a wafer etc. separately. Therefore, this automatic macro visual-inspection equipment is still simpler, and 
is constituted cheaply. 

[0015] Moreover, with the automatic macro visual-inspection equipment of 1 operation gestalt, it is 



http://www4.ipdLncipi.go.jp/cgi-bin/tran_web_cgi_ejje 



12/6/2004 



Page 3 of? 



characterized by having a wafer location recognition means to ask for the location in the above- 
mentioned wafer installation side of the above-mentioned wafer, based on the output signal of the 
above-mentioned image detection unit. 

[0016] With this automatic macro visual-inspection equipment, a wafer location recognition means asks 
for the location (XY coordinate) in the above-mentioned wafer installation side of the above-mentioned 
wafer based on the output signal of the above-mentioned image detection unit. Therefore, the above- 
mentioned processing means can consider the amount of location gaps of the above-mentioned wafer of 
a direction which was along the above-mentioned wafer installation side over the array of the above- 
mentioned image detection unit about the appearance judging for every area of the above-mentioned 
wafer (the amount of gaps of the XY direction), and can perform it. When it does in this way, it is not 
necessary to carry out alignment for the array and the above-mentioned wafer of the above-mentioned 
image detection unit about the direction (the XY direction) along the above-mentioned wafer installation 
side. Therefore, it is not necessary to establish separately llie device for carrying out alignment of the 
wafer etc. in the direction (the XY direction) along the above-mentioned wafer installation side, and this 
automatic macro visual-inspection equipment is still simpler, and is constituted cheaply. 
[0017] Moreover, with the automatic macro visual-inspection equipment of 1 operation gestalt, the 
above-mentioned processing means creates the shot image which serves as conmion criteria in each area 
of the above-mentioned wafer based on the output signal of two or more image detection units, and is 
characterized by comparing this shot image witii the image in each area which each image detection unit 
outputted, respectively. 

[0018] With this automatic macro visual-inspection equipment, the above-mentioned processing means 
creates the shot image which serves as common criteria in each area of the above-mentioned wafer 
based on the output signal of two or more image detection units. As this shot image, the image of the 
rectangle field (chip field) which is equivalent to one chip, for example is adopted. The above- 
mentioned processing means compares this shot image with the image in each area which each image 
detection unit outputted, respectively. When it does in this way, an irregular color which changes 
comparatively gentiy-sloping ranging over two or more chip fields is detected easily. Therefore, 
detection precision increases further. 
[0019] 

[Embodiment of the Invention] Hereafter, the gestalt of implementation of illustration explains this 
invention to a detail. 

[0020] Drawing 1 shows typically the outline configuration of the automatic macro visual-inspection 
equipment 1 of 1 operation gestalt. This automatic macro visual-inspection equipment 1 is equipped 
with the array 4 of the image detection unit which counters tiie stage 12 in wWch a wafer 13 is laid, and 
this stage 12. 

[0021] As shown in drawing 5 (a), the pattern repeatedly arranged in the fixed direction which intersects 
perpendicularly mutually on the basis of the cage hula or the v notch 22 of a wafer periphery shall be 
formed in the front face of the wafer 13 used as a subject of examination. In addition, each rectangle 
field 3 1 in drawing 5 (a) expresses the field (chip field) which is equivalent to one chip, respectively. 
[0022] The stage 12 consists of a disc-like member with a larger path a littie than the path of a wafer 13 
so that drawing 1 may show. The top face of this stage 12 is a wafer installation side, and is arranged 
horizontally. It passes along the core of this stage 12 in the inferior surface of tongue of a stage 12, and 
the revolving shaft 8 prolonged in a vertical lower part is attached in it. The stage 12 is pivotable aroxmd 
the medial axis, when the stage drive 9 (refer to drawing 3 ) rotates this revolving shaft 8. 
[0023] The array 4 of an image detection xmit consists of two or more image detection units Ul 1, U12, - 
U44 put in order by four line x4 train at fixed spacing so that the whole region of a wafer 13 might be 
covered in this example. As shown in drawing 5 (e), each image detection unit Uij (i=l-4, j=l -4) puts 
the area Aij where the detection imit in a wafer 13 coxmters, respectively into a visual field, and outputs 
the signal showing the image of the area Aij. In this example, the area Aij which each image detection 
unit Uij takes charge of is a square field including some chip fields 3 1 from one piece. Thus, since he is 
trying to detect the image of the area Aij where the image detection units Ul 1 , Ul 2, — , U44 were 



http://www4.ipdLncipi.go.jp/cgi-bin/tran_web_cgi_ejje 1 2/6/2004 



Page 4 of? 



arranged in four line x4 train, and each image detection xinit Uij was divided, as compared with the case 
where the image of the whole region of a wafer is detected, resolution can be raised 4 times (n line xn if 
it stands in a row n times) by one area sensor, and inspection precision can be raised. Moreover, since 
the image of the wafer whole region is obtained by two or more image detection units Ull, U12, — , U44 
put in order and arranged so that the whole region of a wafer 13 may be covered, it is not necessary to 
scan. Therefore, inspection time amount can be shortened as compared with the case where it scans. 
[0024] The picture signal which each image detection unit Uij in drawing 1 outputted is inputted into the 
controller 2 as a processing means. Although mentioned later in detail, based on the picture signal which 
each image detection unit Uij outputted, a controller 2 performs the appearance judging for every area 
Aij of a wafer 13 to juxtaposition, and displays the judgment result on a display 3. 
[0025] As shown in drawing 3 , the controller 2 was formed respectively corresponding to the pair of 
detection image memory MSij and the criteria image memory MRij and detection image memory MSij 
which were prepared corresponding to each image detection unit Uij, and the criteria image memory 
MRij, and is equipped with the judgment section 41 which judges the quality of an appearance based on 
the comparison result of the comparator CMij which compares the images stored in ttiem, and each 
comparator CMij. Moreover, the criteria image creation section 42 which creates the criteria shot image 
(image) which serves as conmion criteria in each area Aij of a wafer 13 based on the output signal of 
two or more image detection imits Ul 1, U12, U44, It has the direction control section 43 of a wafer 
for adjusting the direction of a wafer 13 based on the output signal of those image detection imits Ull, 
U12, U44, and the control section 40 which controls actuation of this automatic macro visual- 
inspection equipment 1 whole. In addition, the direction control section 43 of a wafer not only works as 
a direction adjustment means of a wafer with the stage drive 9, but works as a wafer location recognition 
means to ask for the location (XY coordinate) of the wafer 13 in a wafer installation side. 
[0026] The procedure of the macro visual inspection by this automatic macro visual-inspection 
equipment 1 is explained based on the flow shown in drawing 4 . In addition, the physical relationship 
of the core of a stage 12 and each image detection unit Uij shall be beforehand measured based on the 
captured image. 

[0027] i) As first shown in drawing 2 (a), a wafer 13 is conveyed from a wafer cassette by the wafer 
carrier robot which does not illustrate, and it is laid on a stage 12. Although it is thought at this time that 
the location (XY coordinate) in the wafer installation side of a wafer 13 has fallen within the range of a 
certain extent, visual inspection is not easy, if the direction of a wafer 13 may have tumed to all 
directions and remains as it is in a wafer installation side. Then, the direction control section 43 of a 
wafer detects the cage hula or the v notch 22 showing bearing of a wafer 13 based on the output signal 
of the image detection imit which counters the access area of a wafer 1 3 (SI of drawing 4 ). Then, by the 
pattern-matching technique to which spin compensation is applied, the direction control section 43 of a 
wafer controls a stage drive, and rotates a stage 12 around a medial axis (the direction of theta) so that 
bearing of a wafer 13 may be doubled to the array direction of the image detection xmits Ul 1, U12, — , 
U44. And a cage hula or the v notch 22 is moved to the angular position (at the example shown in 
drawing 2 (b), it is the angular position of 270 degrees) of 0 times, 90 degrees, 180 degrees, or 270 
degrees, and the array direction of the image detection xmits Ul 1, U12, ~, U44 and the array direction of 
the pattem of a wafer 13 are made to correspond so that visual inspection may become easy (82). With 
this, XY coordinate based on [ after migration by rotation ] wafers is searched for. 
[0028] In detail, the direction control section 43 of a wafer detects the wafer edges 13a, 13b, 13c, and 
13d shown in drawing 2 (a) based on the output signal of the image detection xmit which coxmters the 
access area of a wafer 13 first. And XY coordinate based on [ 21 ] wafers is searched for for XY 
coordinate of the core O of a stage 12 as criteria (0 0). That is, if the X coordinate of XI and wafer right 
end 13b is set to X2 for the X coordinate of wafer left end 13a and the Y coordinate of Yl and 13d of 
wafer upper limit is set to Y2 for the Y coordinate of wafer lower limit 13c, it is XY coordinate based on 
[ 21 ] wafers (X3, Y3). X3= (Xl+X2)/2 Y3= (Yl+Y2)/2 - (1) 

It asks. When XY coordinate of the detected cage hula or the v notch (core) 22 is set to (X4, Y4) at this 
time, XY component of the vector 23 from the wafer core 21 to a cage hula or the v notch 22 is 
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expressed with (X4-X3, Y4-Y3). 

[0029] XY component of vector 23* which results at cage hula or v notch 22* from wafer core 21' after 
the migration ( drawing 2 (b)) by the rotation for making visual inspection easy is set to (X5, Y5). When 
vector 23' after the vector 23 before rotation and rotation sets a unit vector (10) and the include angle to 
make to theta4 and thetaS, respectively, these theta4 and thetaS are expressed with a degree type (2) and 
(3). 
[0030] 

theta4-arctan(Y4-Y3)/(X4-X3) (2) 

However, it is made into theta4=270 degree theta4=90 degree at the time of X4-X3=0 and (Y4-Y3) <0 

at the time of X4.X3=0 and (Y4-Y3) >0, 

[0031] 

theta5=arctan (Y5/X5) - (3) 

However, it is made into theta5=270 degree theta5=90 degree at the time of X5=0 and Y5<0 at the time 
ofX5=0 and Y5>0. 

[0032] Therefore, include angle theta 6 which should rotate a stage 12 aroimd a medial axis from a 
formula (2) and (3) theta6=theta5-theta4 - (4) 
It asks. 

[0033] Moreover, XY coordinate of wafer core 21' after rotation (X6, Y6) X6=costheta6-sintheta6 
Y6=sintheta6+costheta6 — (5) 
It asks. 

[0034] ii) Next, in the area Aij which each image detection unit Uij puts in and takes charge of within a 
visual field, the images of a chip are compared and the existence of the local irregular color which exists 
in the blemish of a wafer 13 or some chips is inspected (S3 of drawing 4 ). 

[0035] Specifically, each detection image memory MSij memorizes the image of Area Aij with which 
the detection \mit Uij counters within a wafer 13 in response to the picture signal which the 
corresponding image detection unit Uij outputted. And the judgment section 41 judges a quality based 
on the criterion (magnitude, the number, etc. of a blemish which are permitted are defined) which was 
memorized by each detection image memory MSij and which processed to juxtaposition in response to 
image data for every image, and was defined beforehand (S4). When it judges with the appearance of a 
wafer 13 being a defect "NG" in this phase, that judgment result "NG" is displayed on a display 3 (SIO), 
and visual inspection is ended. 

[0036] iii) when the judgment section 41 judges with the appearance of a wafer 13 being good "O.K." in 
this phase, in order to, judge existence of an irregular color which changes comparatively gently-sloping 
ranging over (S4) and two or more chip fields 3 1 on the other hand The criteria image creation section 
42 compounds the output signal of all the image detection units Ul 1, U12, — , U44, and creates the 
criteria shot image (a sign 32 shows typically in drawing 5 (b)) from which it becomes common criteria 
in each area Aij of a wafer 13 (S5). In this example, the image of one chip field 31 is created as a criteria 
shot image 32. In order to create the criteria shot image 32 with a sufficient precision at this time, the 
scale factor between image detection imits is adjusted strictly. 

[0037] iv) Then, the criteria image creation section 42 embraces the relative physical relationship of XY 
coordinate of each image detection unit Uij currently measured beforehand, and XY coordinate (X6, Y6) 
of wafer core 21' for which the direction control section 43 of a wafer asked. All or a part of criteria shot 
images 32 are copied suitably, and the virtual image IRij (refer to drawing 5 (d)) which should be 
reflected in the visual field of each image detection unit Uij is created, respectively (S6). If it says 
plainly, it will be assumed that this virtual image IRij is what was divided according to the partition 
where two or more criteria shot images 32 are put in order, and are arranged on a virtual flat surface 
according to the pattern array on a wafer 13, and each image detection unit Uij takes charge of that 
array. And each created virtual image IRij is distributed to the criteria image memory MRij which 
corresponds, respectively, and is made to memorize, as shown in drawing 5 (c). 
[0038] Processing which creates these virtual images IRij and is distributed to the criteria image 
memory MRij can be performed to juxtaposition for every criteria image memory MRij. 
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[0039] v) Next, each comparator CMij compares the virtual image IRij (shown in drawing 5 (d)) stored 
in the criteria image memory MRij with the image ISij (shown in drawing 5 (e)) which was stored in 
detection image memory MSij corresponding to it and which was detected in fact, respectively (S7). 
Thereby, existence of an irregular color which changes comparatively gently-sloping ranging over two 
or more chip fields 31 is easily detectable. This comparison processing can be performed to 
juxtaposition for every comparator CMij. 

[0040] In addition, it supposes that only the existence of an irregular color is detected and is made not to 
detect the false defect of the edge section produced according to the error of a scale-factor setup between 
image detection xmits in this phase. 

[0041] vi) Based on the criterion (the difference of the hue permitted, the difference of a shade, etc. are 
defined) as which the judgment section 41 was beforehand determined in response to the comparison 
result of each comparator CMij, the judgment section 41 judges a quality after this (S8 of drawing 4 ). 
When it judges with the appearance of a wafer 13 being a defect "NG" in this phase, that judgment result 
"NG" is displayed on a display 3 (SIO), and visual inspection is ended. On the other hand, when the 
judgment section 41 judges with the appearance of a wafer 13 being good "O.K." in this phase, that 
judgment result "O.K." is displayed on a display 3, and (S9) and visual inspection are ended. 
[0042] Thus, classify the image of the wafer whole region by the image detection units Ul 1 , U12, — , 
U44 which arranged in four line x4 train and were arranged, and it incorporates to juxtaposition. Since 
comparison processing is performed to juxtaposition by the comparators CMl 1, CM 12, — , CM44 of the 
number (4x4=16 piece) according to the image detection imits Ul 1, U12, — , U44 As compared with the 
case where the image data of the wafer whole region detected by one area sensor is processed as it is, 
processing speed can be raised 16 times (it is n2 twice when a comparator is a nxn individual), and only 
the part can shorten inspection time amount. 

[0043] Moreover, since the image of the wafer whole region is classified by the image detection imits 
Ul 1, U12, — , U44 which arranged in four line x4 train and were arranged and it incorporates to 
juxtaposition, it is not necessary to scan and to establish the device to which a stage 12 is moved with 
high degree of accuracy with this automatic macro visual-inspection equipment 1 . And since the 
direction control section 43 of a wafer performs adjustment of the direction of a wafer based on the 
output signal of an image detection unit, it does not need to establish separately the special device for 
detecting bearing of a wafer 13 etc. Furttiermore, since the direction control section 43 of a wafer 
searches for XY coordinate based on [ after migration by rotation ] wafers based on the output signal of 
an image detection unit, it does not need to establish separately the device for carrying out alignment of 
the wafer 13 etc. in the XY direction. What is necessary is after all, to form only the stage drive 9 made 
to rotate a stage 12 aroimd a medial 2ixis as a device for moving a wafer 13. Therefore, this automatic 
macro visual-inspection equipment 1 can be constituted simply and cheaply. 

[0044] In addition, although we are anxious about the price hike by having two or more image detection 
units, the problem is solved by using the image detection unit of cone fimctional limitation by that of 
volume efficiency. Thereby, as compared with the equipment which processes a line sensor by two or 
more juxtaposition, and the equipment using a line sensor with high resolution, a price can be held down 
to several [1/]. 
[0045] 

[Effect of the Invention] As mentioned above, since the signal with which two or more image detection 
units express with the automatic macro visual-inspection equipment of this invention the image of the 
area where that detection unit in a wafer counters, respectively is outputted so that clearly, as compared 
with the case where the wafer whole region is observed to coincidence, resolution can be raised by one 
area sensor, and inspection precision can be raised. 

[0046] Moreover, the image data size about each area can shorten inspection time amoimt as compared 
with the case where the wafer whole region is observed to coincidence, by one area sensor, when a 
processing means performs the appearance judging for every area of the above-mentioned wafCT to 
juxtaposition as compared with the image data size of the wafer whole region, since it is small. 
Moreover, since the image of the wafer whole region is obtained by two or more image detection units 
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put in order and arranged at coincidence so that the whole region of a wafer may be covered, it is not 
necessary to scan. Therefore, inspection time amount can be shortened as compared with the case where 
it scans. 

[0047] Moreover, since it is not necessary to scan, it is not necessary to establish the device to which the 
stage in which the wafer was laid is moved with high degree of accuracy. Therefore, this automatic 
macro visual-inspection equipment can be simple, and can be constituted cheaply. 
[0048] So that the cage hula or v notch as which the direction adjustment means of a wafer expresses 
bearing of a wafer in the automatic macro visual-inspection equipment of 1 operation gestalt may be 
detected and bearing of the above-mentioned wafer may be doubled to the array direction of an image 
detection unit Since a stage is rotated around a medial axis perpendicular to a wafer installation side (the 
direction of theta), the array direction of an image detection unit and the array direction of the pattem of 
the above-mentioned wafer can be made to be able to respond, and macro visual inspection can be 
conducted easily. And since the direction adjustment means of a wafer performs adjustment of such a 
direction of a wafer based on the output signal of an image detection unit, it does not need to establish 
the special device for detecting bearing of a wafer etc. separately. Therefore, this automatic macro 
visual-inspection equipment can be still simpler, and can be constituted cheaply. 
[0049] Moreover, with the automatic macro visual-inspection equipment of 1 operation gestalt, a wafer 
location recognition means asks for the location (XY coordinate) in the above-mentioned wafer 
installation side of the above-mentioned wafer based on the ou^ut signal of the above-mentioned image 
detection unit. Therefore, the above-mentioned processing means can consider the amoimt of location 
gaps of the above-mentioned wafer of a direction which was along the above-mentioned wafer 
installation side over the array of the above-mentioned image detection unit about the appearance 
judging for every area of the above-mentioned wafer (ttie amoimt of gaps of the XY direction), and can 
perform it. When it does in this way, it is not necessary to carry out aligiraient for the array and the 
above-mentioned wafer of the above-mentioned image detection unit about the direction (the XY 
direction) along the above-mentioned wafer installation side. Therefore, it is not necessary to establish 
separately the device for carrying out alignment of the wafer etc. in the direction (the XY direction) 
along the above-mentioned wafer installation side, and this automatic macro visual-inspection 
equipment is still simpler, and is constituted cheaply. 

[0050] moreover, with the automatic macro visual-inspection equipment of 1 operation gestalt The 
above-mentioned processing means creates the shot image which serves as common criteria in each area 
of the above-mentioned wafer based on the output signal of two or more image detection units. Since 
this shot image is compared with the image in each area which each image detection unit outputted, 
respectively, an irregular color which changes comparatively gently-sloping ranging over two or more 
chip fields can be detected easily, and detection precision can be raised further. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use o£ this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DRAWINGS 



[Drawing 1] 




[Drawing 3] 
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[Drawing 4] 
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[Drawing 5] 
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